Folic acid acts through DNA methyltransferases to induce the differentiation of neural stem cells into neurons.
The present study investigated the roles of folic acid and DNA methyltransferases (DNMTs) in the differentiation of neural stem cells (NSCs). Neonatal rat NSCs were grown in suspended neurosphere cultures and identified by their expression of SOX2 protein and capacity for self-renewal. Then NSCs were assigned to five treatment groups for cell differentiation: control (folic acid-free differentiation medium), low folic acid (8 μg/mL), high folic acid (32 μg/mL), low folic acid and DNMT inhibitor zebularine (8 μg/mL folic acid and 150 nmol/mL zebularine), and high folic acid and zebularine (32 μg/mL folic acid and 150 nmol/mL zebularine). After 6 days of cell differentiation, immunocytochemistry and western blot analyses were performed to identify neurons by β-tubulin III protein expression and astrocytes by GFAP expression. We observed that folic acid increased DNMT activity which may be regulated by the cellular S-adenosylmethionine (SAM) and S-adenosylhomocysteine (SAH), and the abundance of neurons but decreased the number of astrocytes. Zebularine blocked these effects of folic acid. In conclusion, folic acid acts through elevation of DNMT activity to increase neuronal differentiation and decrease astrocytic differentiation in NSCs.